Muscarinic stimulation of adenylate cyclase activity of rat olfactory bulb. I. Analysis of agonist sensitivity.
In rat olfactory bulb, stimulation of muscarinic receptors activates adenylate cyclase. In the present study we have examined a variety of muscarinic receptor stimulants to characterize the agonist profile of this response. Analysis of agonist concentration-response curves revealed the following rank order of potency: oxotremorine-M greater than oxotremorine greater than BM5 greater than acetylcholine greater than carbachol = methacholine greater than (+/-)muscarine greater than arecoline greater than pilocarpine greater than RS 86 greater than McN-A-343 greater than bethanechol. Acetylcholine, oxotremorine-M, carbachol, (+/-)muscarine and metacholine behaved as full agonists, whereas the other stimulants displayed lower efficacies. The slope values of the concentration-response curves were close or equal to 1, except those of the carbachol and pilocarpine curves, which showed values significantly lower than 1. Moreover, the slope of the pilocarpine curve was differentially changed by the M1 antagonist pirenzepine and the M2 antagonist AF-DX 116. The agonist profile of the muscarinic stimulation of adenylate cyclase in the olfactory bulb correlated well with that exhibited by the muscarinic inhibition of the enzyme activity in the striatum, suggesting that the two responses are mediated by a similar receptor subtype. Sodium ion modulated the agonist affinity for both adenylate cyclase-coupled receptor systems.